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Abstract
We describe the case of a woman with chronic hepatitis C which had been diagnosed by biochemical, sero-
logical and histological criteria. She presented acute autoimmune hepatitis and acute liver failure a year after 
starting treatment with pegylated interferon and required orthotopic liver transplantation.
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INTRODUCTION

The hepatitis C virus (HCV) is a 9,600 nucleotide sin-
gle-stranded linear ribonucleic acid (RNA) virus which 
belongs to the genus Hepacivirus of the Flaviviridae family. 
This virus codes for a polyprotein that is processed by 
cellular and viral proteases to yield four structural proteins 
and six nonstructural proteins (1-3). HCV’s primary trans-
mission route is percutaneous: blood transfusions and the 
reuse of needles and syringes are the most common risk 
factors (3-6). HCV reaches the liver by hematogenous 
spreading, and hepatocytes are its primary targets. Viral 
replication is so intense that it is estimated that more than 
ten trillion viral particles are produced daily even in chro-
nic cases of this disease (3). However, like other hepatitis 
viruses, HCV is not cytopathic. Consequently injury to the 
liver occurs through a secondary mechanism characteri-

zed by destruction of infected cells which is mediated by 
humoral and cellular immune factors (2, 5, 7).

Chronic hepatitis is the most important presentation 
of HCV infection. It develops in up to 85% of cases and 
of this percentage about 20% develop liver cirrhosis 
(LC) which in turn entails an annual risk of 1% to 4% 
of developing hepatocellular carcinoma (Figure 1) (4, 
5, 8-9). This fact combined with an estimated world-
wide incidence of infection of between 2.2% and 3.0% 
of the world’s population, in other words of between 
130 million and 210 million people, makes this a global 
concern (10). However, the determination of the true 
incidence of infection HCV is difficult since most acute 
infections are asymptomatic. Available tests do not 
distinguish between acute, chronic, and resolved infec-
tions, and most countries do not collect information on 
emerging cases (5-6).
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Figure 1. Natural history of infection with hepatitis C, see text. HCV: 
hepatitis C. (taken from reference 34: N Engl J Med 2001; 345 (1): 41-5). 

HCV infections are diagnosed through the detection of 
anti-HCV antibodies and viral genomes. Although detection 
of total antibodies by enzyme immunoassay (ELISA) is the 
diagnostic test of choice (2-4), false negatives can occur in 
immunocompromised patients suffering from renal failure 
or cryoglobulinemia associated with HCV (3). Since the 
presence of anti-HCV antibodies does not indicate whether 
an infection is active or resolved, testing for the viral genome 
in serum or plasma samples is necessary (3).

The objective of HCV treatment is to obtain sustained 
viral response (SVR) which is defined as the reduction of 
HCV RNA to at least 50 IU/mL at 24 weeks after antiviral 
treatment has ended (6, 11). The drugs of choice are pegyla-
ted interferon (PEG-IFN) and ribavirin which achieve sus-
tained viral response in up to 55% of cases. SVR is achieved 
in more than 50% of cases for most virus genotypes and in 
more than 80% in cases with genotypes 2 and 3 (5, 6, 12). 
The introduction of triple therapy which includes PEG-
IFN and ribavirin plus an inhibitor of HCV protease such 
as telaprevir and boceprevir has increased the SVR rate by 
at least 20% to 25% among those infected with HCV geno-
type 1 who have not received prior treatment. The SVR rate 
increases to 40% among those who have not responded to 
conventional treatment with PEG-IFN and ribavirin (13).

IFN-PEG is a drug which binds to specific receptors on 
the cell membrane thereby inducing synthesis of proteins 
which act as antiviral, antiproliferative and immunomo-
dulatory agents (14). There are many adverse effects asso-
ciated with IFN-PEG which occur in over 10% of patients. 
They include anemia, leukopenia and thrombocytopenia 
secondary to bone marrow suppression, depression, fati-
gue, irritability, weight loss, sleep disturbances, decreased 
appetite, fever, myalgia, headaches, nausea, vomiting and 
diarrhea (14). The onset, exacerbation or de novo expres-
sion of autoimmune diseases has been reported in 4% to 
19% of patients treated with PEG-IFN and ribavirin.  The 
most common are thyroiditis and autoimmune hepatitis 
(AIH), but type 1 diabetes mellitus, hemolytic anemia, 
psoriasis, rheumatoid arthritis, systemic lupus erythemato-

sus, primary biliary cirrhosis and sarcoidosis have all been 
reported (15, 16). The presence of some form of autoim-
mune disease is an absolute contraindication to treatment 
with IFN- PEG and ribavirin (4, 6, 14).

AIH is a chronic, progressive disease of unknown etiology 
whose pathogenesis is attributed to an immune reaction 
against hepatocellular autoantigens (17-18). It is predomi-
nantly periportal and irreversible and is often characterized by 
circulating antibodies and hypergammaglobulinemia which 
can cause hepatocellular necrosis, fibrosis or cirrhosis (17, 19, 
20, 21). Although AIH’s etiology is not yet known, it is sus-
pected that environmental agents trigger immune responses 
against antigens in genetically predisposed individuals. This 
causes chronic and progressive inflammation of liver followed 
by necrosis and fibrosis (20-22). Molecular mimicry and 
cross-reactivity between viral epitopes and specific liver anti-
gens could be the cause of AIH’s association with other viral 
diseases such as measles, herpes, hepatitis A and B, cytome-
galovirus and Epstein-Barr virus (21-23). Antigenic similarity 
with hepatitis C virus has also been described (21).

In most cases the clinical presentation of AIH does not 
differ from other forms of chronic hepatitis (24). However, 
AIH is acute in more than 25% of presents as acute liver 
failure in 5% of cases (25, 26).

Keeping in mind that acute liver failure is the major deter-
minant in the prognosis of AIH, and that acute liver failure 
has a mortality rate of 13% to 33% depending on the seve-
rity of the presentation and access to a liver transplantation 
service (27, 28), we present the case of a patient in our 
Department of Hepatology who initially presented AIH as 
acute liver failure after more than a year of treatment with 
PEG-IFN and ribavirin for chronic HCV infection.

CASE REPORT

In August 2006 a 36 year old woman who is an industrial 
engineer, mother of two children and housewife was admit-
ted to the emergency room after onset of disorientation, 
dysarthria and lack of motor coordination. She had been 
treated for chronic HCV infection for almost one year at 
another health facility. Her biochemical, serological and 
histological tests from that facility confirmed the diagnosis 
of chronic HCV infection. Her viral load was negative after 
twelve weeks of antiviral treatment with PEG-IFN and 
ribavirin. When admitted to our emergency room she had 
completed thirty-one weeks of treatment with these drugs. 
The patient had no other significant medical history. She 
was negative for blood transfusions, alcohol intake, hepato-
toxic drugs, psychoactive substances and exposure to envi-
ronmental toxins. Her family history showed two sisters 
with systemic lupus erythematosus while her father had 
unclassified arthritis. Physical examination showed drow-
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siness, jaundice, Hippocratic facies, a smooth tongue, glo-
bose abdomen, and grade I edema in lower extremities but 
no ascites. Laboratory tests showed aspartate aminotrans-
ferase level of 262 U/L (NV = <25), alanine aminotrans-
ferase level of 226 U/L (NV <29), alkaline phosphatase 
level of 221 U/L (NV = 65-95), prothrombin time (PT) 
of 34 seconds (NV = 11.5-13.5). Blood tests were negative 
hepatotropic and non-exclusive hepatotropic virus infec-
tions and for antinuclear antibodies (ANA). Blood tests 
were positive for anti smooth muscle antibodies (ASMA) 
with titers of 1:160. We defined the patient’s clinical picture 
as acute hepatitis with an autoimmune etiology and con-
sequently began to manage hepatic encephalopathy with 
lactulose. However, the patient did not improve with this 
treatment. Instead, her health progressively deteriorated. 
The next day an orthotopic liver transplant (OLT) was 
performed. A biopsy of the liver explant showed extensive 
coagulation necrosis, mononuclear inflammatory infiltrate 
and interface activity (See Figure 2).

Figure 2. Liver biopsy explant.

The patient presented multiple postoperative complica-
tions including hypertensive crisis, severe hypocalcemia 
and acute anemia secondary to a giant subhepatic hema-
toma formation. For this latter complication an exploratory 
laparotomy was done. Four days after the procedure the 
patient showed acute cellular rejection, but this improved 
after adjustment of immunosuppression. From that point 
on the patient evolved satisfactorily, and twelve days later 
she was discharged on prescribed oral immunosuppression 
therapy. Currently the patient attends regular checkups at 
our institution and is free of HCV and AIH.

DISCUSSION

The diagnosis of AIH is defined by a scoring system pro-
posed in 1999 by the International Autoimmune Hepatitis 

Group (Table 1). Scoring variables include biochemical, 
histological and serological markers (29). Using this sys-
tem the patient had a score indicating a probably diagno-
sis of type I AIH because she test positive for antinuclear 
antibodies (ANAs) and anti-smooth muscle antibodies 
(ASMAs). Considering that this patient’s diagnosis of 
chronic HCV infection was determined biochemical, sero-
logical and histological criteria, but that the hepatotropic 
virus blood test taken upon admittance to our emergency 
room was negative for HCV, we confirmed that this was a 
case of liver failure of an autoimmune etiology in a patient 
with a previous diagnosis of chronic HCV infection.

Table 1. Scoring system for autoimmune hepatitis diagnosis. 

Category Factor Scores n
Sex Female +2
Relationship FA/FA or AST/ALT > 3

<1.5
-2
+2

IgG levels above VN > 2 +3
Titers of ANA, SMA or anti-LKM1 > 1:80

1:80
1:40
<1:40

+3
+2
+1
0

AMA Positive -4
Viral markers Positive

Negative
-3
+3

Psychotropes Yes
No

-4
+1

Alcohol <25 g / dt to
> 60 g / day

+2
-2

Sticas histological characterization Interface Hepatitis
Plasmacytosis
Popcorn
None of the above
Biliary disorders
Other changes

+3
+1
+1
-5
-3
-3

Immune disease Thyroiditis, colitis, 
synovitis, other

+2

Response to treatment Complete
Recurrence

+2
+3

Optional extra for meters
Other well-defined autoantibodies 
ticos hepatic

Anti-SLA/LP, actin, 
anti-LC1, pANCA

+2

HLA DR3 or DR4 +1
No pretreatment scores
Definitive diagnosis
Probable diagnosis
Aftertreatment Rating
Definitive diagnosis
Probable diagnosis

> 15
10-15

> 17
12-17

AMA, anti-mitochondrial antibodies; ANA antinuclear antibodies, 
anti-LC1, antibodies against liver cytosol type 1. antiLKM1, antibodies 
against liver / kidney type 1 anti-SLA/LP, antibodies against soluble liver 
antigen/liver-pancreas; ratio FA/FA or AST/ALT ratio of serum alkaline 
phosphatase and serum transaminase (or alanine aminotransferase), 
HLA, human leukocyte antigen, IgG, serum immunoglobulin G; 
pANCA, perinuclear anti-neutrophil cytoplasmic antibodies; SMA, 
smooth muscle antibody.
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In 2004 Lorke et al. published a case report of a patient 
who had developed AIH after nine months of treatment 
with PEG-IFN for chronic HCV infection. They suspected 
the onset of AIH due to transaminase levels as high as 429 
U/L, with a decreasing HCV viral load. Elsewhere Yasui et 
al. reported (30) the case of a 38 year old patient who not 
only presented fulminant hepatic failure due to AIH during 
treatment for chronic hepatitis C with PEG-IFN and riba-
virin, but also Hashimoto thyroiditis at 20 weeks after start 
of treatment. Here the elevated ALT, jaundice and prolon-
ged PT were also key factors leading to suspicion of an AIH 
diagnosis (31). A patient in a case reported by Petropoulou 
et al. presented AIH after two years of treatment with PEG-
IFN and ribavirin (32).

The most widely accepted hypothesis explaining the 
occurrence of autoimmune disease in patients with chro-
nic HCV infections is molecular mimicry between virus 
proteins and some autoantigens. The IFN not only elimi-
nates the virus from hepatocytes, but through an adaptive 
immune response toward type 1 T helper cells optimizes 
and accelerates the recognition of autoantigens which 
may increase the risk of autoimmune disease (16, 33). 
The family history of systemic lupus erythematosus in the 
patient’s two sisters and the patient’s father’s unclassified 
arthritis suggest that our patient had some genetic predis-
position to autoimmunity. Hence, our recommendation 
for patients with this type of medical history is long-term 
follow up of not only HCV viral load but also of any evi-
dence of autoimmunity even after sustained viral response 
has been obtained (16, 32). Furthermore, high levels of 
transaminase in the absence of recent use of hepatotoxic 
drugs and high levels of autoantibodies should suggest AIH 
induced by IFN-PEG (31-32).

Finally, a study by Lorke et al. describes that after star-
ting treatment with prednisolone and azathioprine TGP 
levels decreased to nearly normal, but levels of HCV RNA 
increased (30). The patient reported by Petropoulou et al. 
also responded to immunosuppression with established 
steroids and azathioprine. The patient reported by Yasui 
et al. underwent liver transplantation as did our patient, 
although in both cases IFN had been discontinued and 
replaced with treatment with steroids and azathioprine. At 
diagnosis both of these patients had acute liver failure (31).
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